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given by position vectors r(u, #) defined in D, where r (ts, e) 
is of clasa C', [raXr,] >0, and all generalised! serond partial 
derivatives of r(u, 0) in the sense of Sobolev exist. Let F, F, 
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rin L-» |e... tec tel stands for a generalized derivative. If 
for twe surfaces in Ha one-to-one corresponcence between 
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Bante wind, Ya 
SUBJECT USSR/MATHEMATICS/Geometry CARD 1/2 PO - 468 
'. AUTHOR BAXEL'MAN I.Ja. 
‘ TITLE Differential geometry of smooth irregular surfaces. 
PERIODICAL Uspechi mat.Nauk 11, 2, 67-124 (1956). 


reviewed 12/1956 


The author shows that most of the results of the classioal differential 
geometry can be transferred to esurfaces whioh are described by funotions 
which possess continuous first derivatives and second derivatives gsneralized 
in the sense of Sobolev. Here it is assumed that the latter ones in the 
considered regions of surfaces are summable with square. The author asserts 
that these irregular surfaces, according to their inner geometry, belong 

to the class of two-dimensional manifolds of bounded curvature due to Alexan- 
drov. 

The paper contains a connected representation of the differential geometry 

of the mentioned surfaces. The first chapter brings definitions and proper- 
ties of generalined derivatives of vector functions as well as necessary ard 
sufficient conditions therefore that a smooth surface 3 = f(x,y) possesses 
quadratically sunmable generalized second derivatives inside of a square D. 
In the second chapter inner-geometric properties of the surfaces are treated. 
It is asserted that the metric of the considered surfaces possesses & bounded 
curvature and that to the notions of the inner curvature and the variation 
(according to Aloxandrov) in this case there corresponds the integral of 
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Uspechi mat. Nauk 11, 2, 67-124 (1956) CARD 2/2 PG - 468 


Gaussian curvature with respect to the area and the integral of the grodesic 
curvature with respect to the arc length. The third chapter brings the 
connection detwedn the inner metric of the surface and its form in the 
Bpace. Peterson-Kodazzi's formulas and the theorem of Gau8 on the equality 
of the area of the spherical image and the inner curvature are generalized. 


Criteria are given for the sign of the curvature of the inner metric. It is 
quely by their first \ 


shown that the considered surfaces are determined uni 
and generalized second quadratic forms. 
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SUBJECT USSR/MACHENATICS/Goomatry CARD 1/1 PG ~ 339 
AUTHOR BAKELMANN I.Ja. 

TITLE The estimation of the daformations of regular convex surfaces 


in dependence of the +. ige of their inner metric. 


PERIODICAL Doklady Akad. Nauk 10%, 356-361 (1956) 
reviewed 10/7956 


Let d, and db be regular closed convex surfaces with essentially positive 
Gaussian curvature. Let consis’ between the points , and d a one-to-one 


correspondence, where in corresponding points the fundamental terns of first 
order and their first and second derivatives for votl surfaces differ little 
from eachother. What then oan be said about the deviation of their derivatives ? 
This question is answered by the author by two tbeorems, one of which treata 
the closed surfaces and the other treats surfaces with bounds. In both cases 
from the in a certain sense small deviation of the fundamental terms and the 
Gaussian curvature a small deviation of the position vectors and of the 
spherical coordinates (in the case of a closed surface) respectively, is 
obtained. The proofs base cn properties of the solutions of non-linear elliptic 
differential oquations. A former result of Schauder (Math.ann. 106, 661 (1932)) 
is used for somewhat weakened assumptions. 


INSTITUTION: Educational Institute, Leningrad. 
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SUBJECT USSR/MATHEKATICS/Geometry CaRb 1/2 PG - 729 
\UTHOR BAVEL'MAN J.Ja., 

ifris” Differential geometry. of smooth manifolds. 

PERIODICAL Uspechi mat.Nauk 12, 1. 145-146 (1957) 


reviewed 5/1957 


A surface is cakled smooth if in the neighborhood of each of its points it 
permits the parameter representaticn Y = S(u,v), where WY (u,v) ia cont) nuous- 
ly differentiable and |W, xr | 7 0. The author considers the question of 


the imbedding of smooth surfaces into the euclidean space. It is assumed that . 
iy (u,v) beside of the mentioned properties has generalized second derivatives 
in the sense of Sobolev which in the neighborhood of each point are summable’ 
in the square. Thies enables the author to introduce a second generalized 
differential form according to the model of the classical differcntial 
geometry. In certain points this may not exist and its cosfficienta may be 
discontinuous and become infinitely large. All fundamental properties of the 
reguiar surfaces can be transferred tc the considered irregular surfaces. 

Most of the relations appear only by replacing the usual derivatives by the 
generalized onea. 

Prom the point of view of the inner metric the considered surfaces are 
manifolds of bounded curvature in the sense of Alexandror. Almost all 
coordinate lines possess a bounded integral curvature in the space, consequent- 
ly an integral geodesic curvature for wnich the formulas of the classical 
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Uspechi mat Nauk 12, 1. 145 !46 (1957) CARD 2/2 PG - 729 
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differential geometry are vaiid «.f the ordinary derivatives are replaced 
by generalized ones. The considered? surfaces admit an approximation by 
regular surfaces, where the inner metric of the approximating surfaces 
converges uniformly to the inner metric of the approximated surface. 
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AUTHOR: Nakel'man, I. Ya. 
Soo e tee 


TITLE: A Generalization of the Solution of the Monge-Ampére Equations 
“Obobshchennyye resheniya uravneniy Nonzha-Ampera 


PERIODICAL! Doklady Akademii Nauk SSSR,1957,Vol.114,Nr 6,pp.1143-1145 (USSR) 


ABSTRACT: The author examines the Monge-Ampére equation 


rt «- 3° s 9 (x.y) R(pyq) within a certain convex domain D on 
the area (x,y). x,y) > O and R(.1,q) 2 R, = const > O are 
here constant functions, the former within the closed domain 
D and the latter on the p,q - plain. As generalized solution 
of the Monse-Ampére equation the author designates a funce- 
tion z(x,y) which defines the convex surface ¢ for which on 
any inner subdomain M of D the equation 


" || cylieiedeeae . | CoC = .() 1s satisfied. The 
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Card 1/2 problem of the determination of the convex surface with the 
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4 Gencralization of the Solution of the Monge-Anpére Equ:tions 


assumed R-plain of the noraal graph is best treated by inm- 
posing a limiting condition to the surface. The present 

paper examines two types of such limiting conditions. First 
infinite convex surfaces are investigated. Then the Dirichlet 
problea is formulated in the generalized representation. The 
here obtained theorems can be applied to functions of n 
variables (np 2), 

Altogether 7 theorems ure given. There are 2 references, 2 
of which are Slavis. 


ASSOCIATION: Leningrad Pedagogical Institute imeni A. I. Gertsen 
(Leningradskiy pedagogicheskiy institut ia. 4. I. Gertsena) 


PRESENTED! December 10, 1956, by V. I. Smirnov, Member.of the Acadeny 


SUBNI'DIVED: Decenber 6, 1956 
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AUTHOR: BAKEL'MAN I. Ya. 20-5-1/18 


* TITLE: Apriori-Estimations and Regularity of the Generalized Solutions 
of the Equations of Nonzc-Ampere (Apriornyye otsenki u regulyarnost' 
obobshchennykh resheniy uravnenly Monzha-Ampera) 


PERIODICAL: Doklad, Akad. Nauk SSSR, 1957, Vol.116, Nr 5, pp. 719-722 (USSR) 


ABSTRACT: The autl... considers the partial differential equation 


2 

(1) rt- 8 «@(x,y,2,0,9), 

where f (x,y,2,P,4)> K,> O fe an m times differentiable function 

(m>3). Under very numerous asswaptions on the function and 

on the solution z (x,y) the author gives explicit estimations for 

max |z\ and max(grad 2). Furthermore the author formulates a 

theorem which asserts that the |r|, ls|  analt| in a closed domain 
: ‘ye 

can be estimated by the upper bounds of IYI, 32, ree ea 


and by 14(6), pik) (0) (k=s1,2,3,4). Here @ ia the polar’ angle 
Card 1/2 and % (@) is that funccion in which z (x,y) changes on the 
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Apriori-Estimations and Re ity of t 
Be Pogo aee pone tocaa y of the Generalized Solutions 20-5-1/48 


boundary of the domain. The obtained estimations are used in 
order to show the regularity of the generalized solution of (1) 
Two Soviet and 1 foreign references are quoted. 

PRESENTED: By V. I. Suirnov, Academician, April 26, 1957 

ASSOCIATION: Leningrad State Pedagogical Institute (Leningradskiy) 


gOsudarstvennyy pe cheskly 1 
SUBMITTED: April 24, 1957 ee cre 


AVAILABLE: Library of Congress 
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AUTHOR: BAKEL'MAN, 1.Yae. 43-1-2/10 


TITLS: On the Theory of the Monge-Ampére Zquation (K teorii uravneniy 
ionzha-Ampera) 


PERIODICAL: Vestnik Leningradskovo Universiteta, Serisy.1 Matematiki ,Mekha- 
niki 4 Astronomii, 1958, Nr. 1(1),pp.25-38 (USSR) 


ABSTRACT: In the equation 3 
(1) rt-s =f(xsy) + ® (pq) 
f(x,y)> 0 is assumed to be continuous in D and R(psa)pR = 
= const) 0 to be continuous in the whole p,q-plane. z(x,y) is 
assumed to be a twice continuously differentiable solution of 
(1). Then the surface @(z = z (x,y)) is convex and has only 
one common point with each supporting plane. The mapping 


4(> = z34a8 zy) of D into the p,q-plane is one-to-one 


continuously differentiable, and for each Borel set McD it 
holds 


rt- 8° 


\ ixtayse: i 4 wed 
: R(p,q) suena d : Rlp.q 


M a(n 
Since z(x,y) satisfies (1) , it holds 
Cara 1/3 
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On the Theory of the lMonge-Ampére Nquation 43-1-2/10 
e 7 + dp dq 
(2) ( (+ (x.y) dx dy \aG. a) 
M Y(t) 


to0. (x,y) ax dy is a countably additive nonnegative set 
M 
function s\(M) on the Borel sets “of the domain PD, while 


Sf ea, is a certain set function on ). It is denoted as 
, (x) 

the R-surface of the normal mapping of 4, in symbols: 

p(X, 4 ) « (2) allows to understand the integration of 


(1) as the determination of a convex surface > , the R- 
surface of which is a given countably additive nonnegative 
function ss (4) on the ring of the Borel sets of D. The ge- 


neralized solutions of (1) are sought anong the general con- 

vex surfaces, the i-surface of which is a civen set function 

A(t). By this set up the author succeeds in applying the 

direct methods of A.D. Aleksandrov [Ref.1] [Ref. 2] for 

the solution of tho boundary value problems for (1). For 
Card 2/3 summable ¥ (x,y) the author proves with these methods the 


: ae cay nao z si ahig tery eee — 
Pte ee ae Se SOREN SOS aap 
reat FERS IOS 


se SERS SES ean ae 
APPROVED FOR RELEASE: 06/ 


: PhTeeath be Ausra os 
ast SSF fa teeteas eR techae tial # Dente teas 
RO stns Rats MeN alenee BRIN aren 


"APPROVED FOR RE 


On the Theory of the Monge-Ampére Equation AF 120/16 


solubility of the correspondingly defined Dirichlet probler. 
for (1) and the uniqueness of the solution in the class of 
the convex functions. 10 theorems are proved on the whole. 


4 Soviet references are quoted. 
SUBMITTED: 28 December 1956 
AVAILABLE: Library of Congress 


1. Conformal mapping 2. Functions 3. Monge-Ampere equation: 
Theory 


Card 3/3 


Same © Was au og 
6/06/2000 CIA-RDP86-005 


ies i FOR REPEASE: 06/06/2000 CIA-RDP86- id lahceided ab ohachat aaa 3 


W a2) FETT SCl OAL a 
Ze 


SES oe Soe ee 


AUTHOES: _ Bakel'many—tYa, Birman,M.Sh.,and SOV/42-13-5-11/15 
Ladyzhenskaya, Q.A. 
TITLE: Solomon Grigor'yevich Mikhlin (on the Occasion of his 5oth 


Birthday) (Solomon Grigor'yevich Mikhlin (® pyatidesyatiletiyu 5 
so dnya rozhdeniya)) 


PERIOUICAL: Uspekhi matematicheskikh nauk, 1958, Vol 13, Nr 5,pp 215-222 (USSR) 


ABSTRACT: This is a short biography and a summary of the scientific 
activity of S.G. Mikhlin with a list of his publications 
(1932-1957) containing 78 papers. There is a photo of Mikhlin. 
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AUTHOR s Bakel'man, I.Ya. (Leningrad) 20-119-4-1/59 


TITLEs Irregular ‘Surfaces of Bounded Extorior Curvature (Neregulyar- 
nyye poverkhnosti ograndghennoy vneshney krivizny) 


3’ 
PERIODICAL: Doklady Akademii Nauk /1958, Vol 119,Nr 4, pp 631-632 (USSR) 


ABSTRACT: The author considers the following problem set up by A.D. 
Aleksandrovs The olass of surfaces with internal metric of 
bounded curvature is to be determined which contains the follow- 
ing subclasses: 1. Smooth surfaces of bounded external curva « 
‘ure, 2?» general convex surfaces and surfaces which are repre- 
sentable by differences of two convex functions. 

For this purpose the author considers surfaces F which satis- 
fy the following demands: 1. In each point X of F the cortin- 
gence of the surface forms a cone K(x » the contact cone in X. 


Let the sequence {xy} converge on F to XUEFs let {Py} be the 
sequence of the contaot planes on the cones K(X5)5 Ka(X,) 90+ . 


The limit plane P is the contact plane of K(X) 2. Each ; 
point XEF has a neighborhood U which is representable by | 
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Irregular Surfaces of Bounded Exterior Curvature 20-119-4-1/59 


z = f(x,y) under suitable choice of the coordinates, where the 
contact cones possess no contact planes in the points of U 
which are orthogonal to the x,y-plane. If for such a surface 
the positive part of the external curvature is bounded, then 
the author denotes these surfaces “surfaces of hounded extern- 
al curvature". The class of these s..taces corresponds to the 
demands of the problem set up. There hold the following the- 
oromss 

Theorems Each point X of a surface F of bounded oxtorna) our- 
vature possesses a neighborhood UCF so that there exista a se- 
quence of regular surfaces F with the following properties 


1. Fo and their internal metrics converge on U to F, 2. The 
positive parte of the external curvatures (( kd Sy are uni- 
formly bounded. There ED ie the set of the points of the Fi’ 
where the Gauss curvature is k 79, dS, the surface element 
of Pr. - 

Theorems The surfaces of bounded external curvature are wani- 
folds of boinded curvature in the sense of A.D. Aleksandrov 


with regard to their internal metrics. There are 4 Soviet re- 
ferences. 
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ASSOCIATION: Leningradskiy gosudarstvennyy pedagogicheskiy institut iment 
A.I. Gertsena (Leningrad State Pedagogical Institute iment 


AeI. Ger4sen) 
PRESENTED: November 18, 1957, by V.Ie Smirnov, Acadonician 
SUBMITTED: November 15, 1957 


Cara 3/3 


"APPROVED FOR RELEASE: 06/06/2000 


AUTHOR: 
TITLEs 


PERIODICA:.: 
ABSTRACT 


‘Bakel'man, 1.Ya. 


CIA-RDP86-00513R000103110002-3 


ML a er ere ea 


AI ey 
A ee 


3) 


PALE Kes eas 


FA OAR EST PACE SASRYE SE TSA 
sae oi metibaeae irenna 


EF 


SOV/20-125-2-1 55 


Definition of a Convex Surface by a Given Function of its 
Principal Curvatures (Oprede) niye vypuksoy poverkhnosti daniey 
funkteiyey yeye glavnykh krivizn) 


Doklady Akadem{i nouk SSSR, 1958, Vol 123, Yr 2, pp 215-278 USSR) 


The author investigates the cxistence of a convex surface F the 
prinoipal ourvatures K, and K, of which satisfy the cond i... 


(1) £( xoxo BePeQKyKy ~ plxryrrra)(K,eKy) = Wlery) 
or 


(2) £(xryeaepra)K Ky -P(xr¥1 Pra) VECRrye 2 Pra) (KytKy) = Wlx,y). 


where f and Yin x and y are continucys in the convex domazn Lb 
£>0, {>0 and (x,y) is summable inl. 

The author introduces the notion of a generalized solution of - 
the differential equation (1) and (2), respectively, and it ts 
shown that under certain conditions there exist such generai.ze} 
solutions whioh satisfy (1) and (2), respectively, almost 
everywhere. The author uses essentially the investigations of 
Aleksandrov /Raf 1,4 Juana own vesuitye fiet 2? 3) 

There aro 4 Soviet references. 
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SUIPUITPSLs May 28, 1958 
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(Differential equations, Partial) 
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AUTHOR: Bakel'man, I.Ya. . SOV/20~-124-2-1/71 
TITLE: The First Boundary Value Protlam for Somo Non-Linear Elliptic 


Equations (Pervaya krayevaya zadacha dlya nokotorykh nelinsynykh 
ellipticheskikh uravneniy) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 124,Nr 2,pp 249=252 (USSR) 
ABSTRACT: The author considers the first boundary value problem for tha 
equation 
(1) F(r,8,t, x,y) = e(xry) 


in the circle Ds x? + y°€R*. F is a polynomial of cdd ordos in 
r,s,t with coefficients three tices differentiabla in Dy 
F(0,0,0,x,y) =O for all (x,y) ED. Tne function g{x,y) is three 
tines differentiable. For all real Faad » and arbitrary 


alxsy) €o(2)(p) we have 
Be Beg BE DQM qroms 


After the introduction of polar coordinates the trensformed left 
side of the equation has to satisfy a further (cecisive) postulate. 
Card 1/2 If all assumptions are satisfied, then tnere holds the theorem: 


seed se FOR jaan bara Rissetedaaiue catenin a 


SERRE ES EF 1st 


The First Boundary Value Problen for Some Non-Linear SOV/2C-124-2-1/71 
“Elliptic Equations 


To every functicn p(oeci) fo, on) there exists a single 


function z(x,y)6c(4 ep) satiafying the equation (1) in D and 
changing into p(@) on the boundary. 

An analogcus seen is valid if D is a convex domain, the 
bouncary of which has a curvatrra awe, =» ©con3t >0O. Some 


geometrical applioations of the obtained rasults are given. 
There ave 4 referoncee, 2 of which cra Soviet, ¢{ Anerican, 
and 1 Qagrman. 


ASSOCIATION: Leningradskiy gosudarstvernyy pecugoglchaskiy institet ineni 
A.I.Gertsena (Leningrad State Pocrer ical Institute imeni 
A.I.Gertson) 

PRESENTED: September 2, 1958, by V.I.Smirnov, Acaderician 

SUBMITTED: August 25, 1958 
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50V/20-*26-2-5/€4 


On a Class of Nonlinear Differential Equations 
Doklady Akademii nauk SSSR,1959,Vol 126,Nr 2,pp 244-247 (USSR) 
The author introduces totally elliptic operators F(u), @e&- 


3 
wey 


the totally elliptic equations F(u) « O. For F(u) he defines a 
norn MF), where the results of O.A-Ladyzhenskaya are used, 


number of independent variaties, 
F(a) = 0 is uniquely solvable in 


of the solution the author gives 
results are obtained for special 


tere ft a eG +eooatl _, Where U 
nn 11 nn i 


it is shown that if mpc ¥2/ no¢3nt2 , where n 


3° u/dx,2 ad inves. igate: 
a u/dx Px, and inves: igates 


and 


cenotes the 

then the ark ah ae problem fur 

the class f° . For the norm 

€ ’ 
an estimation. Then similar 

nonlinear differential operators, 
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On a Class of Nonlinear Differential Equations S0V/20-126-2-5/64 


not elliptic for every function of the considered class. Under 
very numerous assumptions the author formulates three theorems. 


He mentions A.I.Koshelev. 
There are 3 Soviet references. 


ASSOCIATION: Leningradskiy gosudarstvennyy pedagogicheskiy institut imeni A.I. 
Gertsena (Leningrad State Pedagogical Institute imeni A.I. 
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PRESENTED: January 24, 1959, by V.I.Smirnov, Acadomician 
SUBMITTED: Jazuary 23, 1959 
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AUTHOR: Rakel'ian, 1.Ya. _ Sov/20-126-5-2/6) 
LITLE: The Dirichlet Probles for Monge-Ampére Rquations and Their 


n-Dimensional Analogues 
FERIODICALs Doklady Akademii nauk GS5SR,1959,Vol 126,Nr 5,pp 923-926 (USSR) 
ABSTRACT? Let the equation 
(1) 
n 9° 
Z 2 
rz)- > Ay (x, $544 . X92 9Ps pee »P,) 9x, 0x, ~E(x, grey X 92D 9h) * 


i,kel Pay 3. 


be considered in the n-dimensional domain J, where ["(z) is 


oz 
the Hessian of 2(Xy ye 9X), ), p P; ~ ox, pA, 


for all finite zy pyy eees FL and o72 (x,reeys,) Enver, 


E is continuous 


whore Fo ois the convex boundary of I. lurthernore let be 


> A &. Ey, 20 fer ali-,-. and (Xyreee oe 2 
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The Jirichlet iroblem for Monge-Ampécre iquations 5SOV/2G-12.-5-" vod 


and Their n-Dimensional Analogues 
and 3} >> 0. Furthermore let te) © P(xyreeet R(ppreeeP) ; 
where \P 3% 0 is summable in J and RD ht const > ¢ is 
continuous. The author writes (1} in the forn 
Miz 2 ; 
(2) G(s) « Da ~ (2) - lz) - 0 


(4 
R(p, ve “9P,,) 


2 
1s g% ee 
where MenHJ/SaA meg OK and uses the fuct be 
N=. ik Ox; 9X), a 


stated in {Ref 1.7 that a completely adiitive jack e ae 


set function ™,(s,¢) corresponds to tae operator Woe 
R R PyresPy) 


for z € W(D), where J(D) ie the class of the convex functions, 
in order to define cor (2) a generalized solution in V(D). If 
then #0) is the set of those z@Ww{)) vanishing on [ , 


then the Dirichlet problem for (2) consists in the detern- 
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The Dirichlet Problem for Monge-Anpére Lquations 507 /20-126-5-2/49 
and Their n-Dimensional Analogues 


ination of a solution of (2) in the class WC). 
Theorent Let the coefficients of (2) for all finite 2, Py. 
anc (x, 90098) € p+ (satisfy the condition 


n 
1 1 2 
R ee Aik GWAKS ance 2. V, 
ee = 


whore %; are arbitrary real nuxbers, and Q (ry) certain 


enone positive functions. rurthermore let be 


net no. 
FoI ple ree ar ety, + fac: >) de £2(G,) c+ ow 
‘ rae k 
He os te 
4c (1+ 2. p,) » oC -«const >O. 
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and Their n-jinensional Analogues 


Then the Dirichlet problem for (2) is solvable in the 
generalized sense defined sbove. re generalisad solution 
satisfies (2) almost everywhere. Here a{)) denotea the 
diameter of Dd and it 18 


$2 fo) apy 
‘ (Q) aay Pe Q (>) 


There are 3 Soviet references. 
AUSOCIATION: Leningradskiy pedagogicheskiy inuytitut jimeni A.I. Gertsena 
(Leningrad Pedagogical Inetitute inend 3.7. Gertsen) 
VEO PDs February 28, 1959, by V.I. cnirnev, .cadvenician 
NBMITTED: February 25, 1959 
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1h. 3509 s/044/60/000/012/002/014 
Cc 111/ ¢ 333 
AUTHOR: — Bakel'man, d. Ya. 


TITLE: Tae first boundary value problem for some nonlinear 
equations of elliptic type and its applications in 
geometry. Part I. 


PERIODICAL: Referativnyy shurnal, Matematika, no. 12, 1960, 78, 
abstract 13653.(Uch. sap. Leningr. gos. ped. in-te in. 
A. J. Gerteena, 1958, 183, 199-216) 


TEXT: The author considers the first boundary value preblen 
for the nonlinear elliptic vquation F(u,, Way? Wyy? % y)=e(x,y) 


in the cirole p(x? + ys R*) or in @ bounded convex domain, the 
boundary of which is regular and possesses an essentially pesitive 
curvature. F is a polynemial of degree 2m +*1 relative. to Wey? Wy? 


w.. with coefficients from 03) (p), F(0,0,0,x,y) =O. Just so it is 
demandéds g(..,y) e0!3)(p). It is assumed that for F the cendition 
of strong ellipticity ie satisfied: F. ¢? + $7 + ry & ~<, 

( ¢? + =) for every function u(x,y) € c7(D)s oc, = const > 0 
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The first boundary value problem ... s/o4s/ssfoso/ore/00e/o1 
C 111/ 6 333 


does not depend on the choice o: the function u(x,y). The selubility 
of the firet hbo value problem is asserted, if the highest terne 
of the polynomials F, F Fr » KF. satinfy certain additional eetinzatione. 
It ie stated that the pheor® of ‘he existence of the aalution can be 
oarried out according to the we .l-kuowmn method of continuation with . 
respect to a parsmeter (S. HN. Bernahteyn, Yu. Schauder and ethers), 
if at firet certain necessary apriori estimations are-obdtained for the 
values cf the solution and of its first and second derivatives. In the 
_ veviewed first part of the paper the author obtains the estimations 
' of the. values of the solution and of its firot derivatives. As an 
exaaple, satisfying all the requirements inposed by “xe author, the 


equation (r+t)? - 3(rt - 0*)(r + t) + (r+ t) = g(x, y) ie giver. 
The determination of a surface with respect to a given fuaction 


>» B? + RD + R, + Ry of the principal radii of curvature R, and Ey 
leady, to an analogous equation. 
[avbatracter's note: Complete translation.) 
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SOV/42-15-1-5/27 
AUTHOR: Bakel'man, I. Ya 


TITLE: On the Stability of Solutions of Monge-ampere Equations 
of the Elliptic Type 


PERIODICAL: Uspekni matematteheskikh nauk, 1460, Voi 15, Nr l, 
‘pp 163-170 (US 2) 


ABSTRACT: The author derlves estimates of solutions of the 
Simplest Mom;e-Ampere equations: 


Pizjeze pay 5h, sy (6, y) (4) 


ag functicns of @(x, y). Equation (1) 1s examined 
in & convex domain D bounded by a closed convex 
curve Li @(x, y) is assumed to be summable in D, 
and everywhere in D @(x, y) > 0. Taese conditions 
Amply that Ey. (1) ds of elliptic type and that tts 
Solutions are convex functhons, Tet 2 (X, y) 
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the boundary oP De Tet @i(s, vw) - Pas P(x, y) 
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Toe estimates 
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P 
where €(D) i68 a constant depending oniy vn By, er br 
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is derived in another way. It was rirst published 
by ku. A. Volkov in the Journal, Vestnik L@U Nr 7 

(1950). The estimate Eq. (2) tollows directly from 
Theorem 1; Given two convex surfaces, < and Po, 


defined by the ftlunetiensa, a vy) and xo ( Ky v), tn 


bounded convex domain D, ate ney have 

are lonvex on one side. L 

additive functions of the Bets, “ws U) and Ww (M), 
which represent the pobitive and nesative parts, 
respeetively, of the varfation of the runetion of 


the set W(c., M) —w(d,, M). TF P, and py 


are CONVER on the 
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as a function of p(x, y). As berore D Ls convex and 


Pls y) > 0, and fs summable; ses, a 

sosumed to be nonnermative, cont imiens tn ox and yo in 
D and absolutely continuous as ait tae My od 
every Interval (Qa, jie Stdsee A) : 
be convex and conve AAUS ’ ae Mie. Cv Geis Mite AK, 
Purthermore, R(x, “) po " } 
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SOV/42-15-1-5/27 


generalized solutions of Eq, (7) in the bounded 
convex domain D, convex on side 2CO and coinciding 
on boundary of D with convex curve L. Let 


QQ (D) pe \ \ 14s ypc dy, 
a 
f= max fsup R(x, yy 2y (ay y)), sup dt(a, y. zy (z, ¥))}. 
v D 


then 
lig, 2 Cr, YP <SC(D) RQ). 


In conclusion, the derived results are applied to 
the Minkowski broblem. There are 4+ Soviet references, 
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s/020/60/134/005/002/023 
C111/C333 
AUTHOR: _Bakel'man b 


\ 
TITLE: The First Boundary Value Problen for Quasilinear Elliptic 
Equations 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 5, pp. 1005- 
1008 


TEXT: Let ve a convex domain with the boundary f which is given by the 
three-times continuously differentiable functions xex(s), yey(s) and the 


curvature of which is > BK, =const 70. In ©).+f the author considers 


(2) A(x,¥,P+4)3 + 2n(x,y,P.4)8 + C(x,¥+ Pr )t = D(x,y,2 »P+Q) 
and 


(5) A(x,y,2%yPeq)E + 2B(x,y,2ypeals + C(x,y¥,3,Prq)t = D(x,y,8,Ppq)> 


The funotiens A,B,C,D are continuously differentiable with respect to all 
variables; the first derivatives satisfy the Hélder condition with the 
exponent 0¢ B<1 in (x,y)€E Q+P and for all finite z,p,q. It is 


|p(x,y,0,p,a)]< < p(xyy)R(V p +q°), where {70 and R>O are continuous. 
With the efd of the function (x,y) the author defines auxiliary 
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functions by a geometric construction. These are used for formulating 

additional conditions which imst be satiefied by the coefficients A,B,C,D 

in order that the firet boundary value problem for (2) be uniquely solv- 

able (theorem 1 and 2) for vanishing boundary value conditions in the 

class of functions, the third derivatives of which satisfy in ‘2+f the ‘A 

Holder dondition with the exponents 0~8'<B, or in order that the first \ 

boundary value problem for (5) possesses at least one solution for vanish- 

ing boundary conditions in the same class. The theorems generalize the 

results of S.N.Bernshteyn (Ref. 1). For the proof of the theorems the 

author uses apriori-estimations of the solutions in C! and the topological 

prinoiple of Schauder. 

O0.A-Ladyzhenskava is mentioned in the paper. There are 4 references: 2 

Soviet, 1 American ond 1 German. 

ASSOCIATIONs Leningradskiy pedagogicheskiy institut imeni A.1.Geartsena 
eningrad Pedagogical Institute imeni A.I Gertsen) 

PRESENTED: May 28, 1960, by V.I.Smirnov, Academician 


SUBMITTED: May 17, 1960 
Card 2/2 


"A . 
PEROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110002-3 


BF Le RSE RSIS Pe SOI IAG Y en 
fre amg SOS OP eS Pree 


eT + FOE bo EAMES Ea Wt ed ok oa 


atk a 
ns oe ae ae a a oS 
ViSS WEEE SRR ES OHO BEN Eine, FA Pe os See scsi a heat 

I ae ers os eT ARG BETTER TS Be sre ae aia ties Pata 
EA ESE SURG Fe eee Rrra at 
nth 


21958 
3/020 61/137/005/001 026 
0111/0222 


/b. 380 0 

AUTHORS : Bakel!many T.Ya., and Krannosel'akiy, M.A. 

TITLE: Ron-trivial solutions of the Dirichlet problem for equations 
with the operator of Monge-Ampdre 


PERIODICAL! Akademiya nauk SSSR. Doklady, vols137, no5, 1961, 1G. ,+1010 
TEXT, The authors investigate non-negative solutions of 
rtas* « tlxsyytepea)(tep-4ar)™ (1) 


z(x7)|. = %» (2) x 


where 0& o& £1, f[ -- boundsry of the bounded convex region{. and it has 


a specific ourvature bounded from below by & ponitive numbers 
£(x)¥p8yP9Q) 18 continuous for {x,yfET» 2H0) -w <Pr ASM > Non 
4 for a 2 of an arbitrary finite interval it is uniformly 


negative an 
bounded from above in the other variables. Fvery convex function 2(x,y) 
generates by ite support planes 8-2(X5 194) . p(x-x,)+a(¥-¥q) the s0- 


called normal mapping of the points {x,y heGinto the p,Qeplane. A 
solution of (1)~(2) 48 a non-nogative convex functior. with an sbsolutely 
continuous sres of the normal derivation if it almost everywhere 
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satisfies (1) and vanishes on e 
At first the authors consider iz 
rtea? esp(xiy)(t4p ea)» 8x7) -* 0 (3) 
Let a(xy) = dof (x0¥)- 
uniformly bounded family of non-negative 


Theorem 11 Ay transforms every 

functions into a set which 18 compact in the sense of the uniform 
CONnVEergences The operator Aw transforms every uniformly bounded and 
point-by-point convargent sequence of functions into a uniformly 


convergent sequennes 
Theorem 2i A. The Ag are monotone, i.¢. from 0¢ p(x) éy (xy) it 


follows Ag Y (x7) GA w(xex)s 
B. For ttc for Svery non-negative f(x,y) it holder 


1, [Avan] 2 ro auelary) (OS 2E1)- (4) 
GC. Ifa, <a, then for every non-negative p (x7) it holds: 
Beg elxux) Sa a, Pla7)s 
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D) It holds 
ara 
r, Vicx) plese] '%s, ae oc wet, 
Of, p(x,y) < Kar 
r, Ve ° if oe 1; 
fan 
ee [(1- 0) Noelle? a] 1 if Oo£e<1, 
p+qa ¢ 2 
ba: Nywir 
e wt -1 if %= 1, Uv 


where p and q are the slopes of an arbitrary support plans of A, Ax,y)3 
1/r, is the lower bound of the specific curvature of f. 


The authors oonsidwr the operator 


Bep(xiz) = A tears P(x ims Pla) eo plarz)) « (5) 


Theorem 3: The opsrator 3B lets invariant the cone of the non-negative 
convex functions which satisfy (2), and it js completely continuous on 


Bh ees eos: 
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this cone (in the sense of the uniform metric). 
Theorem 4: Let 


2\f 
a, (142°) for O£KS1 
£(xs¥rB,90d)6 , pis (6) a 


a,in'~€(242) for = 1, 


where ¢<1-a, £>O0, a,>0. Then (1)-(2) has at least one solution. 
Theorem 51 Let (6) be satisfied and let exist a 5,20 so that 


t(x,y,2,p.q)Z ans & (0o€2<¢8,; -wip, a<o), (7) 


where a,>0, £>0. Then (1)-(2) han at least one solution which does 


not vanish identically. 
Theorem 6; Let f(x,y,z) be non-decreasing in 2; f(x,y,2)>0 for 2 >0 
and almost all {x,y}eQ. Let 


f(x,y, Az) pak Pxyz) ({xy}eQ 4 0€AE1; 230), (9) 
Card 4/ 7 
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where Yo <2(1- &). Then (1)-(2) oannot have more than one non-negative 
solution being not =O. 
Theorem 7: Let exist % > 0 and M.>O0 so that 

£(x,¥)2,p,9) Saya © " (fxyJE2 5 042¢5.5 -w<p, a<@)s — (10) ‘i 


v4 
f(xy zpralZaz — ({xyfe OL 4 22M 4 -wcp, a<om), (11) 
where ¥,> 2, @,,8,>0. Then (1)~(2) has ot least one solution beside of b\ 
the trivial one. 


Theorem 8: Lot exist a sequence R70 » 8o that 
v 
f(x,y,2.p,a) paz | (SR, €z <r), 


where v;? 2 and 5>0 is auffioiently small. Let exist a sequence Ro 
so that 2 v5 4 
f(x,y2,p.q) Ma, (142 ) (O€z aR), 
where T, <1-% and the an satisfy the condition 


ea Ay nO mes 
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+ A ae ayaa 


r. 1 
2, 2 2 t- of * 
r, [(1- a, (1eR" ) * 2 a1] -1 <p, 
where 1/r, is the lower bound of the specific curvature of [. Then (1)- Mx 
(2) has a countable set of different solutions Zz, the maxima of which 


increase unboundedly for n—>o. 
The theorems can be generalized to equations 


: , 
te 
Sz E(Xs¥s2sp,Q)r+2P(x,¥,3,p,q)8 + , 
(1+p7+q?) 


+6(x,¥,2,p,q)t + £(x,y,z,p,q) 
and 


2 
te 
RGay = f(x,y,2,p,q), 


where R(p,q) ia different from (14p74+q?) (0€ & <1). 
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There are 6 Soviat-bloo references. 


ASSOCIATION: Voronezhskiy gosudarstver.yy universitet (Voronezh State 
University) 


PRESENTED: November 23, 1960, by P.S.Aleksandrov, Academician 
SUBMITTED: November 22, 1960 
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1. Voroneshskiy gosudarstvennyy; universitet. Predstavleno akademikom 
P.S.Aleksandrovym,. 
(Boundary value problems) ({dUperatcrs (Mathematics) ) 
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Generalized Chebyshev nets and manifolds of bounded curvature. Dokl. 
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1. Leningradskiy gosudarstvennyy pedagogicheskiy institut im. AI, 
Gertsena. Predstevieno akademikom V.I.Smirnovyn. 
{Chebyshev polynomials) (Functional analysis) 
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AUTHOR: _Bakel'man, I. Ya. 
TITLE: A variation problem connected with Monge-Amp6re equation 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 141, no. 5, 1961, 


1011 - 1014 
TEXTt As it is well known one can obtain the Monge-Ampere 
equation 2 
wey ~My 2 (x 9) (1) 


as the Euler equation for certain functionals. The author investi- N 
gates those questions which are connected with the solutions of the ; 
variation problem for such functionals. Let J) be a convex domain of 

the x,y-plane, its closed und smooth boundary [ having the property 

that a tangent on { has only one point in common with fl . wet 


cg be the set of the continuous non-negative functions u(x, y) which 
are defined in +f and equal to the given continuous function h(X) 


onl . Let w be the class of the convex functions, being equal to 


— 
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A variation problem connected with... 0111/0444 
n(x) on F and being convex in the direction of z> 0. Let be Za 
cylinder with the directrix [ and with ceneratrices, parallel to the 
z-axis. The function h(X) defines a certain closed curve on Z. lt di- 
vides 2 into the lower domain 2, and tne upper domain Zo: Let be 
u(x, y) & w' the upper boundary of the convex closure of Z,. Let be 


h 
QD, (u) = fPun(a, de), w(u, e) being the area of the normal imare of 


a 
u(x, y)- Let 


e 
Ba(o) = -3ffyalae), 100) = Ooo) = 3 ffymceed, 
where 2 is a completely additive non-negative set-function, for 
which pr £2.) < +00. 
Theorem 1: For every u & Cc. there is ®,(u) = @,(u), ©, (u)3 ©, (a) 


1(u) PI(u). Tne functional I(u) is discontinuous in the classes 


+ + 
We and Che 
Let TEL, be the get of all completely additive non-negative 
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M(e) with the property that y(<L) < +00 and A) = 0, SL, being an 

open boundary stripe of QM with the latitude &. Let be ¥ ¢ the set 
’ 

of all convex functions from Wr for which #(u, i) = 0. 


Thent 
Theorem 21 If sale)e mh, then it is sufficient to search the 


function for which the functional %(u) takes an absolute minimum in 
the class W’ 

h,@° 
Theorem 3:3 The class ‘he in closed with respect to uniform conver: 
gence. 
Theorem 4: I(u) ia continuous on ¥, &° 
Theorem 5: For every u & Weg » for which [ull , 2 2max h(X) > 0, 

nS 

there hold the following estimations: 


P.(u)d C8 lull (Dulle - age n(xd)" | E(u) ]< 3 ful iad, 
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where the constant C, only depends ond. Let u(x, y) € La . Let be 


n(x y) a function, ice continuously differeritiabdle in Q. which 
yanis snes insSt,. Let -Ica <+ 1. Let T(%) = I(u + oy). 


Theorem 63 Under these suppositions there exists the derivative: 
aT 1 tu +an) - I{u) 
dal 7 ade oe ; 
een 
with 


Des 5 3 [alerts de) - p(de)] 


Theorem 7:3 In the class 2c? there exists only one function, for whiv:. 


the functional I(u) takes its absolute ininimum. One supposes that 


peje wet, This function belongs to Wr es 


The results of this ee held as well for the following functionels 


Oou 
Loa) ff wf | dx, dx + f- fo dx,...ax.. (t04 
n n P 1 n ] 
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There are 2 Soviet-bloc references and 1 non-Soviet-bloc reference. 


ASSOCIATION: Leningradskiy gosudarstvennyy pedagogicheskiy institut 
im. A. I. Gertsena (Leningrad State Pedagogical Insti- 
tute im. A. I. Gertsen) 


PRESENTED: July 19, 1961, by V. I. Smirnov, Academician 
SUBNITTED: July 13, 1961 
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A criterion for tho solvability of a two-point boundary problem 

(with summary in English}, Vest. LGU no.J3:161-163 ‘61, 
(MIRA 14:7) 


(Differential equations) 
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Quasi-conical differential equations, Uch.zap.Ped,inst.Gerts. 
218:49-75 '61. (MIRA 14:10) 
(Differential equations) 
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A variational problem related to the Monge-Ampsre equation. 
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(Calculus of variaticns) 
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linear analysis) Polozhitel'nye resheniia operatorrykh uravnenii 
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(Equations) (Operatora (Mathematics) ) 
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| AUTHORS; Bakel'nan, I. Yau, Guberman, I. Ya. | 
TITLE; Dirichlet problem for an Sapenten with Monge-Anpere ‘ 
operator : 
PERIODICAL: Akadomiya nauk SSSR. Dokledy, v. 148, no. 2, 1963, 247-250 


TEXT; Conditions are shown for which the Dirichlet problem for the 
differential equation 


tea = W(Xs¥s%eP.Q), eae 2|. = y(X) 


has solutions in the generalized sense, with [ being the boundary of the 
7 convex demain Sc, and X being a point on [°. ‘et R(p,q) be a factor tnat 
compensates the iicheawé in y, and c, and x be povitive constants, then 


2 2 
R(peq) S oo(1 + po + qh)", We RS 
is assumed. The felonies asaunptions are made for f; (1) f is ; 
continuous and non-negative in 0% <Ror (xey)€ S24 -00< pyq<ooy (2) for 


every R€[0,R,), constants a>0, ADO, &>0, V>O exist such that the 
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inoquality f(x,y,z.p.q)< al 9(x»y)]* with arbitrary p,q and 2€[0,R) 
holde for all points (x,y)€S2 satisfying o(xsy)<&, y « distance of 


the point (x,y) from Soe + <5 (3) for all RE[0,a)), the =f 


condition F(R) «= ff f,(xsy)dxdy<M(+00) is fulfilled, with fp(x1y) ee 


Jk 
= sup £(x)¥9%9p0q), Ku) « i anda , with d being the diameter 
O€2ER 2 < (vy? : 
~OxXp »q<+o0 Pra SG 


Of Stu: TL Wee is the set of all functions defined in $2 and convex 


upward, whose boundary values are consistent with w(x) and for which 
z(x,y) <R, then an operator B exists in Woe uncer the assumptiona made 


on f. Bz « ALt, if ALf is a solutiun to the boundary value problem. The 


Operator B is totally continuous over the set W va? RE[0,R,). If a 


nunber R exists that satisfies the inequality 
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| ane ‘vy (x)< R< Ro» F(R) <M(R - aay y (x)) 


then the boundary value problem has solutions in Wire Strongly 


elliptical equations. with non-vanishing coefficient functions of the 
linear terms r,3,t may v» treated similarly. 


‘ASSOCIATION: Leningradskiy pedagogicheskiy institut im. A. I. Gertseuna ok 


’ 4 
(Leningrad Pedagogical Inatitute imeni A. I. Gertsen) a 
PRESENTED: July 6, 1962, V. I. Smirnov, ‘Academician 
SUBMITTED: July 2, 1962 . 
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ACCECSION NR: AP4002740 $/0199/63/004/008/1208/1220 
AUTHOR: Baxel'man, I. Ya.; Guberman, [. Ya. 

TITLE: Dirichlet problem for an equation with Monge-Ampare operator 
SOURCE: Sibirskiy matemat. zhurnal, v. 4, no. 6, 1963, 1208-1220 


; TOPIC TAGS; Dirichlet boundary value problem, Monge-Ampere operator, Dirichlot 
; problem solvability condition, convex surface convergonce, convex surface existence 
condition, Dirichlet problem solution existence, continuous operator, Schauder fixed l 
point principle ; | 

| 

| 


ABSTRACT: A brief review is given of some previous work done by one of the authors, 
; I, Ya. Bakel'man, and by A. V. Pogorelov, on tho Dirichlet problem for equations of 
the typo 


en 


i ths OE 2, pq). @>0, | () i 


In the present study, the Dirichlet problem solvability conditions have been established 
for equation (1) when function’ ¢ is not growing ‘aster than (p2+q2)K as p2+q2 goes to plus - 
infinity, whon k 1s an arbitrary positive constant, and when the specific curvature of [*, . 


io ee closes convex boundary ourve of region1, is essentially positive and can beconie 
ard is SPAS tt Dor 
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ACCESSION NR; AP4002740 


zero, R (p, 4) is dofinod as a positive, continuous function in the p, q plane. The 
existenco of constants Co and k is assumed so that © «=~ ~ ten 
RAN<aiiteraye 


' } P ts defined as a convex surfaco projecting uniquely intovt, and Ww ,(P. H) is its conditional: 

“curvature determined by the function R(p,q). Sufficient conditions are established tor * aa 

| the existence of a convex surface P such that: (a) P projects uniquely intot- ; (b) 

w RH) or. Borel sects HC SL is equal to a preset denumerably additive non-negative 

: ect function p (H); (c) the boundary of P matches a preset continuous curve y% The — 

| Dirichlet problem has been investigated for the cquation: - 

! EAS RADI ED? (3) 

i with the bounday condition: < 2lp>=L(x,y) (4) | 

" ina convex region bounded by a closed curve (". In addition to carlior assumptions =: 

about "and R(p,q), it is required that function ¢ (x, y) must bo non-negative and sum- 
mablo ovor “1, and that thoro must be constants A > O anda>0 such that, for points ~~ 
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where ey Y= C(x, ydedy, . - When the boundary of surface P 


~H.. 
matches the curve “determined by boundary condition (4), then the function z(x,y) 1e 
the generalized solution of the boundary value problem (3), (4). wt(w-) ts defined as 
tho set of all functions defined in ©, ‘convex in the direction z > 0 (z<o). The 
existence of the operator AR is established, and of a sequence of functionsAR®, which 
convorges uniformly inS% to ARQ». Equation 29 (x,y) ™ AR@po is tho solution of the | 
‘ boundary valuo problem (3), (4) in tho class w+. Similarly, AR@ is determinable as | 


the solution in the class w". The Dirichlot problem has also been investigated for the 
equation 
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and that constants a> WA 
sufficiently close tof", the inequality f(x, y, z, 
arbitrary p, q and z € [0, R}. 
B is established which is absolu 
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